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(54) ROBOT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a trouble such as disconnection by controlling the 
deformation cause by the motion of an actuator of a signal transmitting line at the time of 
designing. 

SOLUTION: The device comprises an FPC 102 for transmitting a signal to a leg actuator 
structure 100 of a leg unit, FPC curved regions 106 and 1 13 for securing curved space without a 
flexible circuit board completely bending according to the motions of a shoulder part and an 
elbow part, and a circular member 121 as a structure material for specifying the minimum 
curvature of the FPC 102. 
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© F P C©«J©ft3 Mi 0 -r * C & #-C# . 
F P C &Hf§fl ¥® <fc 0 ^ S < fflBt S C t 

[0 05 9] iC^-C, 4**©»3Bil/t:wro>K» 

» h USt? * •*> . PiK^ggl WJffl-T £ M8P y 
7A©V7 h9*7$$©-W*, H14K7*TJ:5K: 

9?f*ROMl 2KtS^§nT*j!3 > atfyh&gl 

[0060] 014(Cfcl,»r. fvt-f*'.- F7-f/<-b 
^+2 0 0», ttBVny9A©*T(M«:&BU * 
K©f*'<-fX« F^-f'tfrfctt***'*** • F5<{'<- 
•fey h2 0 lfr^/SStiTOS. c<m&, 

F9 4't|£, CCDW722 (02) ^S-Y-?^ 
©jlS© =i > b' * - £ "Cffi t > 6 ti 3 ^ - F 9 * 7 CCit^ 
7*H2XTSCi£i*§ft;M-:7'^**h-t?£>>3, *fj£ 
"T^/v- K3*7#>6©m&#£gWt:©S£tT5. 

[006 1 ] S/C, -f «, * • •tf-A • Jf^x * 

F2 0 2tt, ^f-f* • F9-M- W*2 0 0©*T 
fiftfKlftgU WltfJbifi©Mfe>1tt»7d>*»i- 
£2 8, ~2 8 D ^©^- K->*7CC7i'feXf SfcJ?) 

-ft^-D#-;h20 3i, ^®©^Aft£~«r^S 
fSV7 h9*7Srt?ftS.''*7--'?*-yi> 20 4t, 
ftkca^W^/WX • F5^/tt«tSV7 ^*7 
SfTft-S^/^^- F5-fA- -7^-^+20 5 <!:. a 

h^gic^^sa-r^v? h-7*7^-c^*7 r 

If -f >F • a*ty h 2 0 6 i*»6«JSSnTt^. 
[0062] • ^^cci/ h207«, 

V*t>Y ■ v^-ix+2 0 8S^-fX • 
2 0 9*>p>flJ>&;*ftt:os„ ^y^x^h • -7^-i?+ 

2 0 8«, a-fJ^^ • -tf-^ • ^-^xi' h20 
2, 5 FJl/ • 9*7 • U-f + 2 1 0, mfT-lVT-ls 
a> • U-Y + 2 1 ltC#$n*SV7 h9*7gf©@l!!j 

4»»7*«f«-r*y7 h9*7»rfto. if-trx--? 

*-^+2 0 9tt, y*!l*-F3 1 (02)tC^$ 

hK©mtffttccs^^T^*7 , yxi' h©SN««« 

[0 06 3] 5 FJb • 9*7 • l/-^2 1 Ott. OjK-f 
^ 9 ^ • 1f-^' • ty^* ^ h 2 0 2 ©±fi(i(C{4g 
U BHMffl^*^*aift£©C©ci#» HSI1©S 

S„ Sfc. 77-';^r-^a>- l/-f+-2 1 1 «, 5 F;U 



u 

• ■ u-f + 2 1 0©JbttJifcffi*U ^Ks K;i/ 

• • W + 2 1 0*«WW4*V7 r-i>*7S¥tC 

a. 

[0 0 6 4] ft* 5F*-«?*7-l"f + 2 10RD { 

7^y^-^a>- w+2 1 i©ft»ttav7 h>5»* 
7*i$***v**ih i 5K^f. 

[006 5] 5 FA • 7x7 • W + 2 1 01*. mi 5 
K^-r^K, 8§t$tm SK&Em 84S*ttB io 

m> vmstm. mmm, mmm, wmm. 

«Jffl*y»-;U2 2 0-22 9 ifcmCA7J-tev>r a V 
X3>A-£*y a -;V2 3 0ft£**Ti"SBBBR2 5 
0£, Utf7-fe-7>f-.f W3>;t-$ty a -A2 4 7 

■Sft-StSttS^y*-;^ 4 0-2 4 6 ta** 
2 5 1 fc4»&NMt3ivct>&. 

[0 06 6] K^250©^^a*y*-JU22 20 
0-2 2 9 «. CtsKf -f v t> ■ V-X ■ i?Y2 
0 2O^-?tA"a#7 F203K,f: l 5DRAMl 1 

-;V230(C#^ie. CCC, 0J*.K> -rt-^f/U- n 
F2 0 3W. WS®aflfflMft«:j:->r. <!#©&£ 

[0 06 7] XhtevZ/?-* 9XZ3lsrt-tt*V>*--}\, 30 
2 3 0«. cn6S{g#teffl*^*-;l/2 2 0~2 2 8 

rgi>j . r^§^j . r fs vay%wmzz.tci , 

^-^a^ • W+2 1 ltCffl^TS. 
[0 06 8] 77"y*-f s> • W+2 I 1 tt. HI 
6(C^T<fc^(C % tftt*^^ 4 7? y 2 6 0 . fTKrtfl 40 
&*y*-.rt/2 6 1 . 6 S5tS*r 

;t/ 2 6 3 Rtf*^* 7 2 6 4 © 5 o©* y a - jW» £ 

[0069] 41v y 2 6 0 Kit, 0 1 7 

jcw-r «fc ^ tc> y =r y sMt#y>«c < & o fcig^j . 
r^sBuwi-rafl^j . mm^mmi,m^\ . 

50 
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[ 0 0 7 0 ] cnbftib^fMZ, Zft^tlA 

fi-k-ryj-J i? ttl/ a.- fr2 3 0*>6» 

©J: 5K!$fi*7% 2 6 3fcfi8*SJTCI.»*»jSrS1* 

gfjcDAv^-^tt^ #1^*7^2 6 4 

a*w?r sscsjwv-s 9 y - $<b^#m < \m 

[oo7i]&*, bxm?u#? v m. 1 

©i§£, StTftWH*. '£<Dftmffig.t?>^&;t L 
X. HI 8lcfik? *9ft lo©y-F (#31) NODE 
o -NODE. *>f>ffi©i'©^-FNODE 0 -NOD 
E. «:a»rS**««BI»*-F^h>ii»«tiST 
jbrf yXA*^t,»r^©tfW»49B£i/T:c>5. *ri®fii$ 

*-Fvh>4tt, y-FNODEo -NODE, ©^ 
^© 1 o©y- F*>6ft!!©£W- F(ca^-rs*>53&> 
4*y-KNODEo -NODE. ©tk14«^-ra7- 
?ARC, -ARC. - , KStOr^-n-etl^^h/c 
£&%$p, -p. cca-7^t:5S$WK^-ra7;b=i 
yXA-c*^. 

[0072] *#w«c> -&tfKi*^Hv ^-n-eniB 

©^a&*7 r ;l' ; &i(f^-rS^-FNODEo -NODE. 
tc*ft**i»I&;Stt"r k cn^^-FNODEo -NO 
DE» *KH1 9Kn%TJ:9fttt«6i»«2 7 0*Wl/ 

[0 07 3] C©K«aS^*2 7 0t?tt. ^©y-FN 
ODE 0 —NODE. fc*^T»&fcfr&"t ZXtrf*- 
>F (BHttSai) rAA-f^^j ©ff(c^5feJi(c 

sWBSti, j e©^^mc^r©se.fta^*5 r-f 

[0 07 4] C/c^^T, S19©ttSS^H2 7 0t? 

^sna^-FNODE, o o rtt, r^-^^ta 
(BALL) j ii^assfete^^^n^is^K, s 
KiSIK*SS£ifeK:#iie>h-5-e©#-A© r^c^s 
(S IZE) J J5Sro*»6 1 00 0j <D$amv$>zct 

p. m%m*$m (obstacle) j twvm 

hZ^<Df$ms&V<D rgg|» (D I STANCE) J ft 
ro*>e>l 00 j ©!5ST*>5Ci*i{i©y-F«:®^ 

[0 07 5] C©^— FNODEi „ 0 rtt, IS 

J8W*«f» j e?*i>'2 6 3RO**tl*f : ;V2 6 4(C^ti-€ t 

f^tf ^7=^2 6 3fcS!f?nfc r^c>' (jov) j . rjg 

ft (Surprise) J SL<» r?«6L* (Sadness) J ©^ 

■finfrO'^j-zfcw r 5 oa>£i oo j ©igffi-c* 
S i # (c «ffe© ^ - F KjW Sci*5-c#^J:5k:ft 
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-^T^ft. 

[0076] tfili3B^2 7 0-C». rflfj©y- 

F^«awwj ©««:*»* ra^^-Fj co^ijtc 

*©«/-FNODE. -NODE. *»6ai'?tft>'- 

T<D^#*iJit^A:i#K:a^-C*-S»«*>0^^- FNO 
DEo ~NODE» ^©»OTW# rftoy-K^©* 

mms ©w©»ier*wf«c-ww»Ba*s*i, ^e- 

©y-FNODEo -NODE. K*»T4RKcffl* , S' 
*<S?tJ!&#" r<fe©y- F'^©9$'1fc*J ©ffltCfcWft 

rmwrHu ©jrKcasnTc**. %©./- 

F^©jIfPP'3j ©«fc*ttft«f©«*©W* 1 0 0 
[%] tfc-sTHft. 

[0 077] bMfi-it. mi 9©««a^«2 7 or 
*Sftfty-FNODE, oo TB. »IJ rjJf-JKt 
^fcB (BALL) J U *©#-.*© rs I ZE (** 

3) j m r o*»e> i ooo j ©ffiH-c&ft^sKstts 
*a«M. s.ftfc'f r 2 o o [%] j ©«*■? 

IV-FNODE, 2 o (node 120) J fca&'C*. * 
©i£ TACT I ONI J OftffimjjZtiZtttts: 
ft. 

[0078] «ftt*^nt, **i*he©J:S ftttti 
a»*2 7 0&t/CBjlSftfc>'-KNODEo ~NO 
DE. *H»o«>SK*»*J:5KOTll)asnr*»»). A# 
■b-7>f-y i'Xrj>^--^*y 3 L-;l'2 3 0#>6KM& 
ftsP5£6tlfc£»&£tC. ftlfrfft^-FNODEo 

-node. ©<fl»a#&&*iJf t-rw*WK^©tf «6 

1 0 0 7 9 ] H 1 7 (Cq%rfiWJ8l j ey»--*2 6 1 
tt\ Vm^f )\> 5 -i 75V 260 ©&?T»*f t ^*>6* 
*i**iHttStiftf¥tt©$fc. *»S©6n*:«5HWft 
©Kb >ff»*^*» 6 ffl* $ tifcff S&£®iR 0. aittf 

»*jefr*«*it©3^>K (ttT, cn*tftta-y> 

F£<r>5. ) £5 • • U-Y+2 1 0©ffl^-b 
•?l/<?4 t>ZvyA~ti*:l?*-frZ 4 7tCj2itBTft. 
fc*>\ C©jet©»«Kc*5l»rtt. H19fc*l»TTHi 

terns s nt^m* m^mmm <wiM$tix 

l>ft. 

[0080]^, ff«WSMft J t2?a-/l'2 6 1 tt. fflft 
S7SK:ai^Hzv>f-^^X3>A-if*^a-;i/2 4 

3fe7UteCi*^® j eya-Jl/2 6 2, Silt* ^2 6 
SRWWB***^ 6 4tCiWft. 
[0 08 1 ] ^S*y a -^2 6 2tt, }Jj-k-7>T4 
?^3>A-$t5J 3 -A2 3 0 fcftftBSIt 

*©^^ t rifcfcftfcj * r#©«3n/tj a-!f*» 

6©»&jHT& LTftWfc«3%©B«tt**A*"S-*. 
*or. ^g j es?*-;l/2 6 2tt. C©BMSftS9fr 
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Wto&*t?*-toZ 6 l *6©flU9«c*^»"t. rnfc6 
n/cj 4*{CH:*©<Ttt©IB!Ht**«TS-B-. r«© 
f>ftfcj £*fctt*©f^©»«l»*Jb#*#ftJ:5 
K, fr*** 8 *? -f 75 ') 2 6 0 (CfeWftWJtrr S(t» 

«?*©tt&r ftas«£gK<r ft . 

[ 0 0 8 2 ] * fc. JBtH:^2 6 3 B. r»CX ( j 0 
V) J » rjKt* (Sadness) J . f"&D (Anger) J . 

(Surprise) J , iffiM (Disgust) J Rtf r» 
ft (Fear) J ©£fr6 ^©flMkfco^r. 

io ©w«KD»s*awv<?y-*sfi!»i/ti,»ft. -et- 

2 3 o*>&#*.6ft« rnbp,n?cj acf r#feen/tj 
ft^©»*©BIHIS*i:. fiaw*mi»t«¥««]»*s?* 
-Jl/2 6 i*fe©ji)aiitt4*«:8^>rjH«»tcj8lf-r 
ft. 

[0083] JMtfttC& tm^^Z 6 3 {*> A#-fe 
•?>f--f ?*n>^-*-fct>*-;V2 3 0*>64*.6ft 
iWIi, ^©£#©a**-;> HKBl©fi»&. 19 
20 iaiH»fL/T*>6©Sii r i#ra< , :^i* , c»^>-Cfirr5E©«» 

sac <fc «3 nft^©i *©*©» tt©^i)»*A e 

[ 1 3 . ?KE©*©1M&©/'C9.rf-*«*E [ t ] . * 
©1lWft©«K*«r fiH»* k. iU. ( 1 ) 3SMC J: -> 
r^©jlR|(ctew^^©tf©©^7^-^«E [t + 

i] zn&b. cn*3»fiE©*©«tt©^5^-i'«E 

[t] <bgt^x.€>J;^K:L/r-€-©t»i! , )©^ , 7y-${il 
^HiSWI-ft. Sfc, SMf*^2 8 3tt. cn<t^l«cc 
LX±X ©fllKl©^ 5 jf - SrfflJfeBBrTft. 
[0084] 
30 [«1] 

B[t + l]-E[t}+texAE[t] • ' - 0) 

[0 08 5] fcfc\ SS«^*^>ffi*-fe^>^-* 
>A-£*y a -;U2 4 7*>6©aKD*sStS«l©A7^ 
-jr«©SM»AE [t] (Cf©Sa©K»*^*ft*> 

[ 1 3 KfttttlBVteX.. rt»6hfcj in->&B 
Wft»» r«tlfj ©IMto^^-^tfcaaftBAE 
[ 1 3 tc*««ciw*^*ftj:^«:ft^r(,»*. 
40 [0 0 863 CC-C, H£tl*7>?^^a>A-St 
i?a-jU2 47*^©jK0i« K lr»to«SDftffft©7 ^ - 
F^vi'fjm (trl^TflHR) -C£>0> ^©tH^S 
©HB Br* 0 . ffitt* 2 6 3 tt. c©J; 5 QcflRRK: 
A-5-Ctl*fll*»bS*4. Chtt. MX.tf. TWA 
ft j i -7 fcffSbfc J: 9 S 0 ©JWt K;i/*sT*sft t ^ 
ofe«fc^ftCi-C*ft. &*J. ttl^^f^xn^ 
^-^*^i-Jl/2 4 7*>*=>©iifeJ«, ±aSl/te¥g* 

6 2 «, ^©iito{c*-^^T?TB , i*f : Ji'©>sfjs-r sa^ 

50 flfcfc^H'fft. 
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[0087] a*. nm^o>y .< - hv< v fir* 

tc i *) ft § ft* ©r<& o r & i t». 
[0088] ifc, *66- : &7 ; ;U2 6 4i*. rstt®: (ex 
ercise) J k rgtf& (affection) J . r-flatft (£( 
T, ft% (appetite) ilBT. ) J SO* rjHf.fr (curi 
osity) J ©5t,>{Cife3tt/fc4-3©ifcJfcCC-"H»T . ttl 
6&#£CC^©§fcJc©?&<* *«-r^5 > - or 
^5. ^g-l/T, *tB**'*2 6 4tt. Ctlb<D&#<D'-< 

[0089] JttB*^ 2 6 4 tt, mm 

»j . rsMj rjfiHfr&j tcouttt, sins 

9gtB$ft£^©<fc$©*©&#©^»lM£A 1 

[k] . 3bse©*©**©><* i [k] , * 
©»#©stt*»r«»k, tu, ffjesnr? (2) 20 

[k + 1 ] C©WMS**?ia£©-M>»*© 
©><*.tf-*tf*K§rTft. tttc, «g*f I ;l'2 6 4 

[0090] 
[»2] 

lJc+^-l(k]4ldx4][kJ •••(?) 
[009 1 ] ftfc. HWS*RCHttfr-fev>?-./ 30 

*«S?»-jU2 4 7*>e>©M&ft£'*5g&;fccr>;\- 
5^-*ffi©gia&ftAI [k] (c£*©*iJg©i$$£i?;t 

^y-^I©»AI [k]fc*tftl»&4;ts 

.£5(Cft-p-CV$. 

[ 0 0 9 2 ) ftfc> ^©WfcUTB, 

(3W8) ©/l 7 ji - *tt*J**UNi 0 *> 6 1 0 
0£r©S5B?^TS<fc5K$iM3ftTfcO. 

gk. . k, om&mm&w&micmiiicwszz 40 

[0 0 9 3] S F;V • 2i7 • UW-t'2 1 OOfftfj-fev 
>^ ^^3>^-if*y a -;I/2 4 7tt. HlBfciR 
fiStc. ±a©<fc^«cLrT7'y^-'>a> • 
2 1 l©fr«WMft*ya-*2 8 1*65*6*14 W 

iij . rg^tj . rq|< j x» r F5?*>y (^-^ 

^2 5 l©^fjSf5^toS- : ei>^-;l'2 4 0~2 4 6 
«c5*4. 

[0094] zbxttip>{mmm*i>*.->\'2 4 0'~ so 
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x-*2 8, ~28« (122) JC^*.*^*"*-*^ 
ftt». *e-#20 (B2) iPhWitZ'&aySP?- 

zikv/yjim&z 5©le DK^jtsreftf*-** 

Px^h2 02©^'-^ + Jl/- h2 0 3SD f <a^ 

AQ9BB14 (H2> 4rt*t/C*«W47**»x-* 
28, ~2 8„ . Xb--*2 0> H#gB2 5 (CJtiXSlB 
T4. 

[0095] COJc^cLTcitf;; nailtt. tWP^ 
a^7ACca^^"Cga (1*3315) SCFflB (*SS> ©tt 

[0 09 6] mu^^n^^Mi^l 

atif»yB«Att, ?&7 7^>ROMl 2K 

«*#-f> . wmm&os&vmft («*.«. cd 

-ROM, MO, CD-R. DVD) 3?##x6ti4. 

mKitm^K ) . i c#- K) «©cw§(»«>$« 

Sfc. MSya^AB, liters -f>$-*j> 
[ 0 0 9 7 ] fcfc, *89Itt. ±JtbfcSB»©»«©* 

K^§n5t>©-c«ft<, *^Bj©^g%»i/ftt,> 

S. ^tS©^J8r«. 4je^ff©NA9tta#? htc 
[0 09 8] 

[nw©^m] ±Mvtcmmzmf$,tztcibic> 

Matt. *(*sp«:»L,t:ojat(TSDjia!SP 

tcfet^T, 5J»SI5t*<*8|5i©|BI-Cfll^%©tr51ia 

^ccjf ns*i s c <t ft < if &? &£$izmm mm 

Z.hzti<c&iX, UJift@B«fi©«Tnft*s»)K:i4 
«W*I9±1/. 86^*©»i^©^*^©^^FM§ 
ft*. 

[ 0 0 9 9 ] £ fc. pJ^tt@K*«©ffljAfi^^-Se<] 

[0100] ±$Uc@lft£itlirf £fc#&C, 
Md*? F«B«, *#aKc»0-CTg»TS?WWi4 
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Jgtfc© nJ^ffl5]!fS««*liSTS C i fc J: 9 , nJjSttS 

[0 1 0 1 ] Bj^ttlaliSSfittSia^fcti-Tffiffl 10 
K*K<DW*,tt*» 1/ < <ST3 * SfcttKSS&r* C <b 

[i i ] #8$©jyfc0lt uTmTrntf •> ksbowb 
£^-r?ra0-c&&. 

[02] *JMMQJltttfe UTmf a # » h SEg©«lj£ 
tH3] *«W<0ft#«il/T^cuK9 f-SSB©W§li 

[04] t i/T mt utfvt- siB©i»as 

[06 ] LXmtvtfv hgg©WS|5 

7?f*i-f (Cfctt £ MUMS'?* 

5. 

•f £FPC©Jg080r;&£. 

IH8] *«M<Rm*«il/r5^ra#» hSWKJWa 30 
*SFPC©I1PB0"C&S. 

[09] *»»<MW*«il/TwTajK» (-SO®*** 
t i> ? * x - * (cte » £fftta®lBltttc# o r sg&f £ 

FPC©$B^Kr0T&£. 

z f pc©*f tavrH-c**. 

[011] *«W©JMWWtl/r5Vro«K» l-2£g(cj§ 

fflsn^F pcro'f pc*>\>#*wim-i>mx-s>z>. 

[012] ^BJOft^i UTtST 0* » mSKil 40 

fflstiiiF pcsc;p pc**^ *±H*6*fc¥BH 

[013] (a ) tt. *%9K>AttM<b ltSfn# 5 
h «S(C®ffl $ *l* F P C Rtf F P C y *±B#» 
#fc¥ffi0T<&9. (b) «. *«W©WW»&bTift 
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tn# ? hSBBCcafflSti6FPC2itfFPC*iU5r<i!> 
ffllo0T?*S. 

[014] «9m<!)MMI&t/rnif B#9 
[015] *»W©JlflEWil/"CjntajK» h89K)M 

[016] *»W<DJM*W4l/r5«-ajK» MtBOW 

[017] *ftW©*ftWil/rsvrn# » tmwvm 

[018] XmiVMimt bXmtU^v h«g©?T 

[019] XfflMMMb L-cmtn*? mw<0ft 
[02 0] fie*©n?K? MtB©7*^x-*$jS<D 
[fS-ff©gfcnj] 

1 ta#-> h&g. 2 mfttter.? k 3A, 3B, 
3C, 3D JSSiJax^h, 4 mi*-? h 5 K 
ggfl. 10 CPU. 11 DRAM, 1277^>* 
ROM. 13 PC^-hM^^-^x-r^HSS. 14 

A^xraeis. 15 n&*** 16 3>fp-a 
sp. 17 is 19 im 

g-te>lJ\ 2 0 Xf-*, 2 1 mftm-y?. 2 2 

ccd*m5. 23 mm-tyy-. za w*. 2 

5. I^fcgp. 2 6 «ffltt-f»*. 2 7 A$:*<<? 

28,~28„ 7??aX-$. 29, ~29. 
#f->-> 3 j<-£. 30, -30, 31 

y^-K. 100 iwbt 101 

@BS««. 102 MB»-*fflFPC. 103 Ife 
BftUfttft. 1 0 4 M»fc>5>, 10 5 X » h. 1 
0 6 F PCtttttM. 10 7a. 107b 8$|3* 
108 MSPIhISS»«. 109 1 
10 WBPilKlftS^fflS. Ill WSI5*-*fflFP 
C. 112XV9h. 113 FPC^fflMH?, 114 
fi<fg«gt£. 1 1 5 1 1 6 MSB 

ttABEtttUS. 118 JPTSPt^^tt. 119 J^SMS 
J&M. 12 0 X , K 12 1 RWSit, 1 2 

2 mm, 123 UttN. 1 24. FPC**^. 
125 WftSP. 126a. 12 6b ^Gflgg. 12 
7 128 
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